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OO (57) Abstract: A laser machining apparatus comprises a laser oscillator (3) for emitting a laser beam, a main deflection galvano- 
^ mirror (7), an F0 lens (10), and auxiliary deflection means (6) disposed in the optical path between the laser oscillator (3) and the 
{k| main deflection galvano-mirror (7). The laser machining apparatus further comprises means (19, 28) for splitting the laser beam. 
© The auxiliary deflection means (6) is inserted into an optical path (18b, 26b, 27b) of one split laser beam. The two laser beams < 1 8a, 

01 8b, 26a, 26b, 27a, 27b) arc directed from the same main deflection galvano-mirror (7) to the F 6 lens (10). The numerical aperture 
N in the optical path system of the main deflection galvano-mirror (7), the F 6 lens ( 10) and a work (9) is 0.08 or more. 




WO 02/18090 Al IIMMMIIMMIIIIMII 



(57) gJG: 

U-tl«ta5^-f^lS (3) % ±I|S]#^/W ;7 

- (7) i , F^yx (10) , u- - -f % m (3) tumfatf 

,V y< J * 7 - ( 7 ) (7) HQ <D ft K * tC IS tt <b tl fc BJ {g fa ^ & ( 6 ) t 

«r m Z ft \o - -f m X g fit T* -5 „ 

* 1t , ^t')tH^f5fS (19, 28) ZffiTL. ftftZtl 
t-*©l/-f 3t©)t?S (18 b, 26b, 27b) (C ± IE S'J M fa # 
^6^^A-f6i:*(C,^? , 6$tL)tPiU--|f^(18a, 18 b, 2 
6a, 26b, 27a, 27b) £r, ^ 7 - 

(7) A>P)Fei/^X (10) ±<IIIfiJ^^/"</$9- 

(7) tFe^x (10) k'&iMT.m (9) coTfc^mf-^fta^p 

& £ 0 . 0 8 t( ± £ L 0 



WO 02/18090 



PCT/JP01/06504 



1 

m m * 

u— if flaxen 

5 

X^Sl 0 ltt N l/-1ftf-A 1 0 2 4l6^fSU— !f«lg«l 03t, 
U-if«JS«l 0 3fr£#6f*<**lfel/-- tf If- A 1 0 2 SEIJfcJ; t) P/f 

jefcEM^fiifcRrtt-rS^^— TfeSstf^^y 5. 5— 1 0 5 a N 10 5 
15 bt^^n^ttS^V^^ttl 06a, 1 0 6 b fc s #;w* 
;XH^-I06a, 10 6 bfc J: 0 j»fr;&fl*IW»;*ftfc U-lf tf- 
A 1 0 2 £M]XtJ 1 0 7±fci)fct5F 0U>X1 0 8 £ s »X'#j 
1 0 7 ^±®tgI^UTXY¥@±^IE®J-r§X Y^x-i^ 1 0 9 t % 

20 &fcs coi^^ix-ifipx^M^MVAT^Jpx^-r§«^o=&^© 

mZtl'&^JlzmZZ^Vfzly—WV-A 1 0 2t?^> 0 4 

ti!)^/V7^ttl0 6a N 10 6bC#frft§ o £©#;ww 
25 X^rt^l06a, 10 6b H:-^ ®**JWV ^ YXr-i^ 1 

0 9 (DXJjmiZMmt %>Xla\iZ®mis, «©#;WW ^-^Y77|nj 



WO 02/18090 



PCT/JP01/06504 



2 

1 0 8S;:Altf«#\ i©F0l/>XlO 8©*f«<tf)XYXT 

uffli^clts U-if 1 0 2tt#;i^v^^7 u 10 6a, 
106bfc«totXY^r-^10 9±CDPl£>*ifctSIS (D1T\ 

&!K *©4fc*fc*fJSLTU — 9* e-A 1 0 2#JIH»3;h,»;&DX«| 1 0 

io 7^j!jpx-r5o 

m\^Xs #dx#?idm£*iSo 
^fex mizmQT.® i o 7 *»t"u > h&WL&z-cto*)* tmrnm?: 

-e^Ds att.ajDxtei o i±-e©if-A^^«y hs*K^-rs 

fcto©J&»5 1 1 O'tF01/>Xl 0 8 fc©*8S±"COffills bttFfll/ 
>X1 0 8£»xt>l 0 7 h©^m±T©gg^s fttFfll/>Xl 0 
20 8®il^Eg(«T$)So COF0 0 8<DM&mMf F 

0 1/>X1 0 8 £ 2^0#;WV 5 5 - 1 0 5 a, 10 5 bH3©7fc£g± 

as 10 5 bOliPg^grtt^s .E*b fc#bTE«a 
25 F0 U>X1 0 8 fctili 1 0 7 0Jte8S*fc*^SHP 

fgfcNAfcfcifc ( 1) T3t2*l3 0 

Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 02/18090 



PCT/JPO 1/06504 



3 

NA=gr/ (b 2 +g r 2 ) l / 2 • • • (1) 

y rgdttsS ( 2 ) T'S^n^o 

d= 0 . 8 2 A/NA • • • (2) 
5 IMg^^T?**;:*:*^ a, b, f HtsS (3) Oii 

l/a+ l/b = 1/f • • • (3) 

bf:#o^ 09*«n &£Aj&*9. 3/tm©l/-if^ t?-A*tfy 
hgd#9 5 ju m 5 fc\sfctttH£ s s (2) iDiPSNAB 

10 0.0 8-Cfc*i&S#*3o C©cta(3s 5$ (2) fr£-T££s WiJBIft 
JPX^fr^fetot-A^^y h@d£/J\£ < tZlzlts 1QSNA4-A 
§ < tS'M^So 

*0fca&£f± N 5$ (1) ^ tf tf-A© D n oH£ 

£fls £ * 3 £ i: Jft < S» qrt&&#»*g g r & :*; g < f ti« £ ^ C # 

15 0!l*.aU <J>&< iifcftigOlf-A^y hgd = 9 5,um«J;f3 

fclffllMf— A*#;y b£f = 1 0 Omnu a = 1 5 0 Ommt^S^ 
^?Iit§feS)t^ a (3) ctDb= 1 0 7mmT*&Sfctf>s N A 
>0. 0 8 fc-TSCHta ( 1) «fc t)s gr>8 . 6mmi:t5ieJS^ 

j \ ^-m^'bg <t5ut s. < f 

Sfes 1 1 - 1 9 2 5 7 l-^&ffifcfcU U— tf K-AS^ilg^ 

25 ig-e^ii&u #i^-if hr-Aft*n j eno^2E^®-cjnxtt:jB{i:#< t 
t *> izmm^mz et d urn tTsnxr 5 u -if mxmm^mm zn-c v^ 



WO 02/18090 



PCT/JPO 1/06504 



4 

§ o 

&M¥1 1-31418 8*&*fcB\ I/— tf#&^-7 ^ 

bfrU#;W^^-g£/h<*<?-.5£ N grM^<ft^S( 1) 
iDllP»NA«<S!)s iBf*tUTa (2) ©H^iCfc 5 bT- A 
hgd^S<3ftD*i«IMDXftfj^ci:*» , rSj&:v^v>"5IH|jB 

U7if>rx*»/j%$<«:sfe«> N ^^t>xij7imt^„ -flats 
^nv^^rtti o 6fc«ts<flca»i«>fcs-rsK?i>itjt^ xyt- 

15 U 7" CD 5§JS? tt ± ifi o T * iftCtfSI & (p) ± U Jfe V> a ^ 9 HUB #«fe 
££f;is ^H^pl 1 - 1 9 2 5 7 l^&WfcMw&ftfcMt-Cfciu # 

20 f 0 1/ >X t tfi&% tteZtc tos 09*. tt U -if tr- A ^ 2 ^ti^ u 

tt$ 9 Hfc^Ufcl/— !fiPXS68© 2€©*;w^^ x^^^-fc F 6> 1/ > 
XiWI^D, 37> h#Jg*-rsi:^$HI8#fcofco £fc N 2{& 
©iDXjiJS 3 #> 2 ftCD*JOX«J* H^fcJPX-r * CiiXYr- 7" 

25 6c N 11-31418 s%&mfcm7*ghfcmmz*i±s 



WO 02/18090 



PCT/JPO 1/06504 



5 

ztitet 0i/>xtl^btt^fe% ftg§i*!©^©#;ww ^ =7 — 

b F 6 Is >X^AM £ ft § 1/ -if % fc H:* § < £4#>fr 6 AM f 5 c £: 

-r s © #n u ^ ii ^ -5 T&mwib o & 0 

5 

|gBJ§©gI^ 

c©£PJ3y\ c©«fc"5*IHI«jjH*JSItll , r5fc«)fc3Si*ftft*>0-e N flK 

10 So %<Dtz#>, 

S3§-©X**:f-^ 

- # © v - if tr - a & k» b fib is © v - if • t: - a £ ?s 31 r s e - a * r 

& ft MflftCD u—iftf — A£H — ©U— 1ft*— A 
25 8 -01/ -if e-AOfflftai&fcM-rSffiffi* 3. 



WO 02/18090 



PCT/JP01/06504 



6 

£ m t 5 H - © v - if tf - A t H - © — if tf - a i: # ft t § # ft m 
5 xtli:OP^T^^^ft^^&^irtgT$.§o 

0#Tft^H^fr £ l/>Xttr©^-Ob-if tf-A#fcf# 1" 
10 0#fft^Si^fr£ i/>X£T"0fg-Ob-^b-A^fE«sra£:£ 

15 3ESifc£l»li3H2«ifc-f So 

©ggfltfr £;£#)£>ft3|gqi&£ 0 . 0 8W±^^§ctatc:l-§o 
Sfg-O l/-if e-A0jttr£ft£M0:£lSH:: ^ «t oti^it 

20 ^-©l^-if tT-A £g§— O*** ^-§®3ibfe^-CDL/-if hT — AO 
?S tf # m % &M O # Is] fc ^ 7 - il ot o T fi§ foj t % % - O * * * ^ £ N 
Jg - O X * * £ m. 3S b 31 - © 1/ - if b - A O 31 ff £ |p| § ffi M © # Ir] 

m - o x * ^- £ m. & t n - © i/ - if b- - a t n = o ^ * * ± * m m 

25 bfcfg-Ol'-lf V-kt*m%tZ>\sVZt*MT : bo 

Sfcs ^-O^^-v ^-^buO^-OI/ -if b-A©MtT^(p]±Sfe«i 



WO 02/18090 



PCT/JP01/06504 



7 

m-<D?>*>ri-^w\®m-<D\s-V tr-A©iifT£ft±©4>& < t'b- 

5 Mt1? Znzmum* 0 . 0 8£l±i:&SJ;?£-f 3 Q 

1/ - If tf - A © ?t fir # ft £ ft K © £ ft ^ 7 - f 3 £ -p X M loll- 5 H - 

n-©* * * ± &m u 1^ -if - a o^ifT^ ft %&m<D # ft t ^ ^ 

- fc <fc -d Tfilft "T 3 Hz:©* * V ^ 

10 jR-0^^^^-*aiabfcl/— if bT-A*H^f Sl/>Xi:**U 

gg - © * * * ± fet fg - © X * + ± it ^ 1/ - If tf - A ft ft f § £ m W 

i: ©p^ s^fia-r § » 

<i©ct9(3f€>«i^-es ISinxtJ^© tf — A ffiftftftit-^f £ i: #'T- 
i 

20 

' m®©fffi#&mBj 
sg i mit, zomwcommoBn i est* s i/— »f Apx^g©^B&n 

s 2 to, £©^©«©^i> i i/— ymMtiLW.*mwt 

25 ^ii@T"$)§o 

Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 02/18090 



PCT/JPO 1/06504 



8 

15 ^Bj^^jte-rsfe»oft^©M 

ifjpx^g 1 I/— !ffcr-A2*$8£-r SU-1flBlBS3fc, l^-if 
20 fefetlgtt ^>ti/fe / ^> R7-4fc s JtBCJ&oTJRfcEll^nqrftl" 
) 5 £ ^ 1" 5 I0^IrJ#;WnV (|-0*>/VX + 

25 *'JWV^^rtt (i-0W/V7*tt) 8t U-iftf-A2 4 
»JlPX«l9±K**r*F©l/>Xl Oils 1fr&PX«3 9£±iSfc@5£U 



WO 02/18090 



PCT/JP01/06504 



9 

;v^7-5ttXY^r-^l 1 ©X#ft£*fjfobfc#;ww * 

c jx 6 © ^ =? — *K»*r a fe «> c M #;wt ^ * * + ^- & 2 w- 1, 

^ l l ox*iqi{cMjiSbfe^;i/AV $ Y#iqifc2*j6Ufc:tf;wty 
^ 7— o 2 tfecD#;wt y ^ 7-^?)i^ns £*i£>© 5. 5 — 

io i/ -if mmm 3 T-^toig^^ nfe jum t &t>miz t$s££ 

iiS^Sr^Sbfel/- If bf-A 2i± N ^> K^5-4fcJ: D BUS 

15 tZmmtZZtl:, U-if e-A 2 £XY¥®±0IE5>ftfcf|®KT-& 

bT-A 2 &i|$*fc£j£"CF 0 U>X 1 QCAWtS^ C©F01/>X 
1 0 (DJb^tfe&fc. X D XYXf-y 1 1 fcttbTSfifc*3*-r3 «fc-5K: 

20 fg2ii]fciu Ji©nllB©?B!lifc*H-sajnii»9±-e©*;w'«y 

If If - A 2 ft /J^ jSEffl Iqlt * BJ4S fa^STC * S iJffi ft # ^ * * * 



WO 02/18090 



PCT/JPOl/06504 



1 0 

3^-2 5 mm®IE;^©Mt-f ±ffl|qj*** "J 71*1 £ V' 
7^^>xij7l 2#^*1 0 Offia^T^Sifct&So 

£1\ U-1f !f-A 2©Mft&Sfr\ X^t>i'J7l20SW 

^ i- 6 SliUj-fS c h J; 0 >^ U 7 1 3 ftOjniW toti 

So c©J;d{3bTs -^Ot7x^t>nj7 1 3©Jpx^^T1"§ 
£s £M#;ww;**^8£iigftit££hT\ ^©ity^^r-v>^ 



WO 02/18090 




PCT/JPO 1/06504 



1 1 

=• ^-7©2$©#;ww $7-mz£vz%mftfa<D*>btiLm 1 7* 

|g|pj^;b7^V ^ 7- 6 t <fc D I/— .If tf-A 2#0Ift (t7t>n) 

10 ^©fc&fc, tg^l 0 0 AmWTOM^^JPX-r§tl-&, (1) 

^7-5 t©£mM^iy{iin];tf;w\v ^ 7-5©fijf|n]£ljt^&}± 
15 Ts iiPtNAfco^T, NA>0. 0 8 <fc "5 b&ttti 

25 jB*«m«ttKJ6i;TU-1flf-A0ii|qlAJK**'fb$-&*^#^ 



WO 02/18090 



PCT/JPO 1/06504 



1 2 

m 4 mits zommmmMm 2 fc^w-s u-if m^mmommmx' 

V^Tf*|SIDf\J-#^HBTo 
5 la+s I/— !fJPX«l(± N l/-iffgig«3 (El^-g-f) ipf»IB»* 
ft&MHHftCDl'— if tT-A 1 8 4teiDX&9±T!ffift<Dtf-A;*!j*y 
hgfc»^-rS"fe».©ttD 1 5 C0,$D 1 5*»»bfeU— FK- 
A 1 8 *»X©1/— if tT-A (WTs I/- if t-A 1 8 a) fcJg-©U 
-iftf-A (&T^ I/— if IT — A 18 b) fcfc^3fc-rSfe»©^^© 
10 19L l/-if K-A 1 8 aOig^^lp]^ 9 0 *iHE ffl IS 2 0 

ts ?tmzfeaTM£.mW£ti*!Mt%>Zt-<:U— if tf-A 1 8 b£/jN 

&M2 0tJ;ot 9 OftHUsbfcl'— !f h'-A 1 8 a (SfUft) £S 

mtzttbtzmmfaXfr^; $ 7-5^5.01/- tf tr-A 1 8b (p 

2 1 6©l/-if tf-A 1 8 a x 1 8 b £*fcMlSj;**3±ffl|q]#;i> 

;w ^ ^-7^wr§x<i[Ri^;vAV^^^^8 ^ b-if tr-A 1 8 

a, 1 8b^»Itl9±i:Mt^F0 1/>Xl 0 £ N »x$/ 9 £ 
±I£@SUTXY¥I±§Iit5XY7T-^l 1 (El^^f 1 ) 
20 &WT3o Mft^WNVX*--^ 6& N fi§7fe tT-A* 7* 'J y * 

2 l©*Mcfcl/-1flf-A 1 8b^$<ct^t§fe^ 
m-SfcU-y tf-A 1 8 bftgtt»iR-r5t-A7 , rv-^2 2#fiftW 

l/-if tf-A 1 8 a N 1 8 bCD*fi&0|q)#^aS-r5*:©K:tt 

Patent provided by Sughrue Mion, PLLC - http://www.sughruexom 



WO 02/18090 



PCT/J'P0 1/06504 



1 3 

j z?-7s. > xrF±fliisi3tf;w^^^^-8tt**0^tti tmufcx 

Y ¥®±© £©&g fc * 1/ -if tf — A Hit ITt&& J;5fct5feK>CX^ 

5 C<Z)%l!l0|glltfBAg2 t*«-5«lf^(CO^TWIDi-r'So 

MHB#T?*3U— If tT-A 1 8«u 9 {3d: D^^Jrb 1 : 

1 CDlx-if tT-A 1 8 a> 18bCM^ns b-if If-A 1 8 aOfil 
3te*fil'ft(ftffifi2 0T*9 0 S0te^ -^Sii^i:-r?.o C©#^IS1 9 
£ {is f^©?5ft^ t«b f> 1"##ifc # 5 d * S fe #K 

^©i^Cbts Sii^J:^ofeb-if tr-A 1 8 afcfcfisfttf-A;* 
^9±^©j$f*ffig#&££ftSo 9TZft?££fttzU 

15 — tf tr-A 1 8 bttPfl^©* *-eBHBi6j#;wt>' ***;f 6aawu 

££>fc N 8 £l/-if tf-A 1 8 a fcttSftSffi 

a t Alt f ^>o f ot> U -if tf - A 1 8 a ©Iftinxfcj 9 ±-n ® MMUl 
WttttZls-V tr-A 1 8 b®Mxtl9^0ffifti$fcf$WMyu 

20 tg 5 iat±x c©^ifi©^iR©i>-ifinix8*-c*jax«^s«ijbfe» 

»Xt)9±©3E^[cO^;L'/W^^^^8 Cct D^^ri^ >x 'J 

Ti2p«g(3« s -lal©u— if«JB»3 (EI^-£-f) fre>©u-ife-A 
I8©^{c<tt)s iflfiwwv ^#v±8HJ;5teg^T% u- 

25 if tf-A 1 8 afciStT-A^lf<ftS2 3 fcU— tf tT-A 18bfcJ;5 
tf-A,M$rg2 4^b-if tr-A 1 8 a, 1 8 b ft 3 0 



WO 02/18090 



PCT/JPO 1/06504 



1 4 

8 T? U— if tT-A 1 8 aettSBflOffil 2 5 fcjffifj b s U- If if- A 
5 1 8 bfctBJffilnJtfJWt 6 IZ «fc D t-A77V-/\'2 2 

^tts £lilft#;W^**^;h8^A£*£-ttfc^ ct-5 i:t5o 
£©gS:fc^0«^lB$ffi0MM&i±> £ 3 Elista 

51/-ift-A 1 8bOM{:|@it5o lots iPtNA^, NA 
.10 >0. 0 8 fcJ6i5«t^K:««r-rSfe«>O*it^rttllJfi0JgJII 1 iilel^T 

15 3fcfcfcfcJox«©*Mfb*W So 

m 6 EI {is £©3PJ3©«M 3 l/-if#nxgS©*M!lT" 

20 m^s u-ifinx^ai»s u-if«isis3 (ca^*^) ip^^sij* 
nfeiz-ft-A 2 6 &&inx&9±"£ffi«©t-A:*3i*y Mesas 
*-*&»©$& uts £©t£D i 5 saabfci/— if tr-A 2 6 

— tf£-A2 6 afcl/-ift-A2 6 b t tzftftt £ tz ®><Dfr%^Wt 1 

9 fc N #Bfc»oT«fcEB£ftTO'r5£fc"C^-'!f K-A 26bS 
25 'J^ftfflfl^Sfl— ©BJfifajtfJWW 5. 7—5 aSit§A>/VX^r 

^±6 ails »»oT, £0#;wV***±©&fcffiS£ftRr!8& 



WO 02/18090 



PCT/JPO 1/06504 



1 5 

tZZLfZV-ryr tf-A 2 6 b&/J^Mfa1"5$&-©giJ^ft#;ww 
^7-5b^ttS^WV7Jrtt6bt l^-if tf-A 2 6 a, 2 
6 b&*£Mfa£*3£*B|q|#;Wi; =• 5-7 4tf-rS±ffil&:tf;W* 
^7^tt8^ b-iftr-A2 6a s .2 6 b fcttflnxtj 9 ±£JHft-r 

§XY7f-^i l (Ei^-si*) tZtitZo &:fc\ »-©fflfiia*;i/ 
6 afc* s fgxaigijiilcD^WNV $ 5—5 h<D$\-\zb V — If 
fcT-A 26bSi< i^f^fe^ d©«t-5«5»^{CU-1f t-A 
2 6 bftftttlRJR-rS t-A7^V-/?2 2#&W-£;h,T"0£o 
10 l/-ift-A2 6a s 2 6 b©ftg§©|q]££^Ef 5fefi>Ki± 

5bs *-©iifliifti3tf;i//ty ^ 5-6 a, st-ogijfiifa^i/Mv x^-v 
15 M<DBM 1 fcWMHfcXY¥lI±oi:cDMfc* — tf t:-A^OTI6^ 

s*; Z**j-6bt%mf&ZtX\ frytHtiitl'— if tr-A 2 6 a, 
20 2 6b#\ F0l/>X1 O©|yIMt'F0 1/ >Xtt±tS> SiiBfil 

c ©»n§0is»JB«! 3 c * w- swf^fco ^xmmt 2> o 

I/— tFtf-A 2 6fcfcv 9fc J:t)5SJKibl : lOl/-iftf- 

A26a, 2 6 b£#ft£ft£> 0 :(5^S19fc^ ^7-©r5fl^ 



WO 02/18090 



PCT/JP01/06504 



1 6 

Z-CD&olZ LTs U-if tf-A 2 6 a&±®fS]#;W\VX^^- 8-\ 
titzV-*? t*-A 2 6 b{±3l-©iiJlS|pl:tf;w\V;*3r^ 6 a 

AAitu se,^ m-owmniifr^ 6 b-\AStu 

5 -£ s MfR)^;i/^V^^^^-8 (cl/-if t-A 2 6 a£fc:J|&3${l£ 
A*tt-i>o lot, lx-if tf-A 2 6 a0KiPXi^9±-NOf!ai>fteB(c 
-g>l^-1f tf-A 2 6 b©»xt;9^©*BM!ft&,TO&ity:, 2g- 
©giJili|6]#;WW *3r*± 6 a#W|IX0§iJlift:#;W\V;^-W- 6 b 

io cti^Hi— ©iHiira#;i/AV $7-5 a tlgx^gijfiitqitf^Ay * 7 

- 5 b fc£flg|R!#;w^ ^ 7-8 tf, »-©H>]ffllRl;tf;i/ 

=-7-5 a ^ l/-ifh*-A2 6 b ©^St^gic^^^S^^/;^ 
mtfZt tbfc, ^x©IiJ{g|p]^;i/^V ^ 7- 5 bT\ l/-1ftr-A2 
6 btfF 9 U>X 1 0 (D$"bm±.~?F 9 \/ >X 1 0 ©M^Mftfcffi ^ 
15 r^lftM^ajil"^ i9tHt= Ctlti t), P-1f tf-A2 6 bfcfc s 
F0l/>X1 O©^*i|±T"F0l/>Xl o comMtitiLmizmm? Zti 

20 H+s ^Sire^&ft&ftifittiK!? 1 5, ±fl||qJjtf;W*y> ^ 7-8 

1 Oft3toT*JPX4fc9±fcS!iaif ST?^*nfcI/— !f tf-A 2 6 a T? 
fe^o I/— »f tT-A 2 6 Sg-<DfflffilRl:tf;W^;**-* ± 6 
bt«t Dn 1^-iftr— A 2 6btfiF 6U>Zl 0®4>i&tt±OF'eu> 



WO 02/18090 



PCT/JP01/06504 



1 7 

m^tUJL^ff -5fe»fcllP|RNA> 0 . 0 8 fcfcS £-5 t^wv ^ v 

io y^jBg-r^g^&So 

MSli, i-OilIW;WV;^rtt6 atit) U — If tf-A 2 6b 

25 mmo^m 4 . 

Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 02/18090 



PCT/JP01/06504 



1 8 

m d £ fa? <DMf& k: o u t «± pi c (t# * is -To 

U-lfflnx^glfi, 1/ -If 3 (Bl^ttf) *6I8»* 
nfeP3i@^OI/-if tr-A 2 7 fttWDI»9±T?ffigUD!£-A;*#y h 
5 m\Z.WL%.?%tz&>(Dm*) 1 5 1 5ftMbfeb-if tf-A 

2 7 ft I/— If tT-A 2 7a £ tf-A 2 7 b £ izfrftt %> tz &(Dfr 

%¥& l mnv-k^7'V '^2 8t ^fflfifiIt:-A^7"U y ^ 2 8 fc 
*tUT PiBft-C&Sl'-if tf-A 2 7 aft^fflfttC-A^ru y# 
2 9 t3*fbT\ Sm%t%:Z>£.olzffl.fo£t>$titc'<> K ^ 7 — 4 

2 8T'#ft£ftfcl/— tf tT-A 2 7bft/J\fcjaMBiaT3fflffil6l#;W"*v' 

tT-A 2 7 a £iJM#;WNV $7-5fre>©U-1f hT-A2 7 b i: ft 
i^f *^fflffl*K-A^7"U 2 9 £s ^ffl«3tetr-A^7»J 
15 2 9fr£>®l/— ife — A2 7 2 7 b ft*fcM|q|£tf3±ffi|q| 

#;wnv ^ 7-7 ftwr^Xii[6]*r;vAv^^r^^-8 iis u— if tf— a 

2 7 a. 2 7 bft^*DXtl9±i3^^-r^F 9 U>X1 0 ttiPXtl 
9 ft±ffifcBj£UTXY¥iS±ftiRS&"f 5X Y^r-^'l 1 (m^-a- 

20 A* 7°'; y# 2 9 cp^Cfc l/-if tT-A 2 7 b ft# < £ £ jfiH £ § fe «> N 
COi^fti^fcU-lf t-A 2 7 bftftW-RJR'TSlf-AT'yv-^ 
2 2jBW*£>nT^3o 

I/— If tf-A 2 7 b©M©[n]tft^JE-r3i§l^&^> K ^ 7 
-4#ffl^&ftSc £tzs *8BI±T!tt*5sft#l»UTV>S3fl*N ©J-^fpJ 

25 #;ww^7-5. iJif§iaj#;WNV***± 6Mfpj#;ww ^ 7- 7, 



WO 02/18090 



PCT/JPOl/06504 



1 9 

C©l69i<0*llUg«l4t:*b'S»ftKo^TBiWrSo 
5 rc«#T?*Sl/— if tT-A 2 7fcfc N ft%mM%\?:-k7,7\) y * 2 8 
lz X D^it 1 : lOb-if tf-A 2 7 a N 2 7btM*^ u— if 
bT-A 2 7 a©iii^|q]£^> M 7 - 4 «S! b^fflfiift bf~ A* 
7-U y * 2 9 fcftLTSfllftfc-tSo 

zox^iz LXs smmmftv-AZT-v 2 9 car lt sagas*: 

10 ft-ofcU-if kT-A 2 7 att^fflffl^tr-A^ry y * 2 9 ftt>, X 

m^w^y ± 8 -nam u »;&dx«& 9 ±^(omm&m&m%.g 

HZ* -15, ^fflfl*K-A^nj 2 8T«#aS£ftfci,— tfbf- 
A2 7 b&gi]{gft#;W\V***±6-\A^U S&fcs £$J3fiS#t: 
-AX7°U 2 9fr£x^ft#;W\V*3r*:f 8tl/-if tT-A 2 7 
15 a fcttM^SffigCXtJ-TSo ftots l/-if tT-A 2 7 a^Jpxt) 
9±^©MiJ&g{;:*f-r§ l/-1f tT-A 2 7 b©ttlrai4fc9^©j|B*f$j 

20 I) I/— if bT-A 2 7 bOMttSt.So 

-© u -if t:- a tm=. (D \y -if t:- a ©«-r § asss ji & mmm 1 1 

n«s »X^±T'I^ bftg©iPX# 1^b6T"& & £ t £ t- & & 1^ o 

25 0lt±©*lJffl R^tt 

- A * i T? JPX ft ff ft ^ t bT » S • 



WO 02/18090 PCT/JPOl/06504 



2 0 



it m © is is 



5 jg-Ob— !f lf-A£iiuiBS-©***:f£M$bfci!&iBJg-©l/-^ 
huI 331 - © * * * £ 9 31 U fe tuSBJI - © U - if tf - A lu IBIS - © 1/ 

io 

2 . S§-©i/-if e-Afc|g-©i/-if e-A fcttflbtoErfitfMft ^ 
15 «5Ro|5H^ l mm® i/— tf inx^go 

3 . ^SlfHI is 

HufBIS Jg& 6 IS M £ to tz M % © u -if tf - A * Jg - © u - if tf - 

At^-OP-iftf-Ahfc^t-^HlST^^ilx 

hu IBH - © U - if - A ©<g ft 13 n £ & W t £> teffi WL t & m T % z t £ 

4. »Jg»fc s 

itufSfgJgflfr £ ft tz Rfiift© 1/ -if t - A £ * & § ii ft 

*iRi**-rsii— cdi/— if a ^^-©i/-if t*-A ttc^^-r^,^ 
^fflbf-A^7-'j y^i:4*r* fc^wa^-rsai^ciSHi* 2«[ib 

25 ttCDl/— !fAPX^S 0 

5. Elilf3te**^tKrfciRD*K^N U ^X^fctStt SttSaxtJiiOFdl 



WO 02/18090 



PCT/JPOl/06504 



2 1 



io ifipx^s 0 



8 . Mt-A^/iJ y l/>XI;-e©Jg— CDU — if tf-Aj&tg 

tuHB^-^ffi tf- A * 7* U y * j&» £ MSB 1/ >X £ -e©lgX© 1/ -if If -A 
1" 3 EBit i: * B§ HO Eg Hi k f § c £ % ft®, t * 2> M$ ©15 BUS 6 il 
15 g3«®i/-1fiinxggo 

1 0 . £-01/— !f t-A©jtfr^^tM0^|q)C^ 
£ - 0 1/ —!f t - A 15 IBB - 0 * * * i- * M M V It m fBSg-O 1/ - if 

If - A 0 m fif £ ft * ffi ^ 0 # [qj (I ^ 7 - C cfc O T OS ft t 5 $ X © * * * 

bu f 3 H — © 7s * * j- £ & ft U fc fj IB % - © 1/ - if ' if - A © }g f5 # U & ff: 
25 ^©£ft£* ^-JiioTfiftt^E©;**^^ 

ffilBJ6x©;*****»»bfctMBJBx0i/-if if- a iifuiBHH©^ 



WO 02/18090 




PCT/JP01/06504 



1 1. M-0^^^^-^t<i©M-0L/-if t-AOjifT^{pi±Sfe(i^ 

^mr&2>zt%'&ffi.tt?>m>&(Dmmm i ojuswoi'-ifinx^So 
zmmvffimmi iJitB«oi^-if^x^g 0 

10 13. U— if K-A<03iff*|ql4ffi*EO*|q|fc ^ 7-(3<toTiS|qJ-r€, 
ffffB^- © * * * ± & fijl L fe lu IB U —if If - A ©jiff 15 n & M CD 15 

mzM-(Dz * v ± Ltz iuib u -if tr- a ^h^?- s ^ > x £ & 

15 #U 

huIB^— ©X^v±{iBuI3^x©x^^^-{3lt^Hufai/— if tf-A£{I 
14. II— ©X *^^fyfc,® l/VX^igfrfc^jQX^ 

op^^^¥^^^^jf^i-§cii:^^^-ri>rf^©i5si^ 1 3 mm 

20 ®©U-ifiDX^a o 

1 5. fgx©**^© * l/>X>e>*j!jpxtJt'e©Eg^i: 
fr£$#>5>ti£llilPifc£0 . o 8 W±£& 
^M^olSH^l 4iIf3tg©l/-ifJox^So 

25 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 02/18090 



PCT/JP0 1/06504 



1/1 0 




WO 02/18090 



PCT/JP01/06504 



2/1 0 



14 



13. 



T 

f 









• 













































42 



WO 02/18090 



PCT/JPO 1/06504 



3/1 0 





9 




Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 02/18090 PCT/JPO 1/06504 



7/1 0 



A 




WO 02/18090 



PCT/JP01/06504 



8/1 0 
HI 8 13 




WO 02/18090 



PCT/JP01/06504 



10/10 

mi om 



i ; 




|8 H 


^ — _ 


■= — t 


/ 


^ -y^z ^ 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



f r* 

INTERNATIONAL SEARCH REPORT totem* 



International application No. 

PCT/JP01/06504 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 B23K26/067, 073 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 B23K26/067, 073 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Jitsuyo Shinan Toroku Koho 1996-2001 

Kokai Jitsuyo Shinan Koho 1971-2001 Toroku Jitsuyo Shinan Koho 1994-2001 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
A 


JP 58-33803 A (NEC Corporation), 
28 February, 1983 (28.02.83), 

page 2, upper right column, 2 nd line from the bottom 
to page 3, upper right column, line 1; Figs. 1 to 2 
(Family: none) 


1,4, 
2,3, 5-15 


A 


JP 2-15887 A (Toshiba Corporation) , 
19 January, 1990 (19.01.90), 

page 2, lower right column, last line to page 5, upper 
left column, line 15; Figs. 1 to 2 (Family: none) 


1-15 


A 


JP 2000-190087 A (Sumitomo Heavy Industries, Ltd.), 
11 July, 2000 (11.07.00), 

column 2, line 40 to column 4, line 10 (Family: none) 


1-15 


A 


Microfilm of the specification and drawings annexed to 
the request of Japanese Utility Model Application 
No. 26064/1987 (Laid-open No. 174314/1988), 
(NEC Corporation) , 
11 November, 1988 (11.11.98), 
Full text (Family: none) 


1-15 



I I Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

W P" document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
11 October, 2001 (11.10.01) 


Date of mailing of the international search report 
23 October, 2001 (23.10.01) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 




PCT/J PO I/O 6 5 04 



a. wmmzmoftm mwmfm. (ipo) 

Int. C 1 7 B23K2 6/0 6 7, 0 73 



m&zn<?tcm'Mmn (mmmt#m (ipo) 

Int. C 1 7 B23K2 6/0 6 7, 0 73 



B^mm^^m 1926-1996^ 

B^m^m^^m^n 1971-2001^ 

8*m^m%rm&B£:%k 1996-2001^ 

ttm&mmmm'ji®. 1994-2001^ 



JP 58-33803 A ( 0 #«^to£#*±) 2 8. 2J3. 1 
9 8 3 (2 8. 0 2. 8 3) Sg2H#±fflT/5>ib 2ff-|§3 JOJ± 

JP 2-15887 A m#,£%tM1£) 19. 1 % . 1990 

(i9. oi. 9 o) m2M^rmmm-m5M&±mmi 5 



1,4, 



2, 3, 5-15 



1-15 



0 cffl3ro^^^^»^j^$ttrv^ 0 



» (a*&#-r) 
roj HBSfcisBi^s s^^sx-r^jt^ 



<DMMntcmz.^\mirZ>\><n 
r&j p-^fyh7r?!)-Xf 



11. 10. 0 1 



23.10.01 



B*H#!W (ISA/JP) 
§IHsE##l 0 0-8 9 1 5 
%%U=f-ttm EM^MHT i 4 * 3 



Adi a A (<;;#) 

' ': I'-'i "' 

0 3-3581-1101 



3 P 



9 2 5 7 



3 3 6 2 



IRsePCT/I $A/2 1 0 (S£2-<-^) (1 9 9 8¥7£) 





Bi^aiM^^^Pc T/JP01/06504 


c (m) . 








•fl ^r* — f 11 ■ 4? 

/V / V — * 






A 


J P 2000-190087 A (ft£fi«I|l^:££:*±) 1 
1. 7J3. 2 0 0 0 (1 1. 0 7. 0 0) , I2ll4 0fr-I4 

mmi on (7r^^u 


1-15 


A 


0fflHfflffm^WS6 2-2 6 0 6 4f (Bffl^OT^^ 
6 3-1 743 14f) WK#^ttLfc^»Rl>*|g|ffi 

(DftmzmB; ufc-^-r ^7^m (0 *t»^it) 11.1 

1. 1 9 8 8 (1 1. 1 1. 9 8) , ±X (7 7 $ y-&U 


1-15 



SaP.CT/ISA/2 10 (SB2^-i*Diglt) (1 9 9 8¥7£) 



